Dual enzymatic properties of the cytoplasmic peptide: N-glycanase in C. elegans.
The endoplasmic reticulum-associated degradation (ERAD) of misfolded (glyco)proteins ensures that only functional, correctly folded proteins exit from the ER and that misfolded ones are degraded by the ubiquitin-proteasome system. During the degradation of misfolded glycoproteins, some of them are subjected to deglycosylation by the cytoplasmic peptide:N-glycanase (PNGase). The cytosolic PNGase is widely distributed throughout eukaryotes. Here we show that the nematode Caenorhabditis elegans PNG-1, the cytoplasmic PNGase orthologue in this organism, exhibits dual enzyme functions, not only as PNGase but also as an oxidoreductase (thioredoxin). Using an in vitro assay as well as an in vivo assay system in budding yeast, the N-terminal thioredoxin domain and the central transglutaminase domain were found to be essential for oxidoreductase activity and PNGase activity, respectively. Occurrence of a C. elegans mutation affecting a catalytic residue in the PNGase domain strongly suggests the functional importance of this protein in higher eukaryotes.